Realizing Sustainability

Fort Benning Sustainability Goals Setting
Workshop

Karl R. Rabago
krabago@harc.edu

281.364.4035

May 10, 2005




STRATEGIC PLANNING FOR SUSTAINABILITY
— ABCDEF MODEL

4 *
4 e 2
T7 V. v mEm® 5
PR (005700 ADVANGED RESEARCH CENTER Clean and Renewable Energy Group



Framing Issues — Where We Are




34 Years Later . ..

A, POGO, THE BEANTY OF THE
FOREST PRIMEVAL GETS ME
N THE HEART.
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56 Years Later . ..

By and large, our present problem is one of
attitudes and implements.

We are remodeling the Alhambra with a steam-
shovel, and we are proud of our yardage.

We shall hardly relinquish the shovel, which
after all has many good points, but we are In
need of gentler and more objective criteria for
Its successful use.

Aldo Leopold - A Sand County Almanac
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Why Focus on Sustainability?

Growing demand is on a collision-course
with declining resources

e Current consumption and pollution trends will
leave future generations with more problems
and fewer solutions options.

« All human and natural activity must occur
within the finite physical constraints of the
planet Earth.

 The pace of degradation and the magnitude of
the problem are increasing, in spite of
Impressive successes.
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What is Sustainability?

o [Sustainable development] meets the needs of the
present without compromising the ability of future
generations to meet their own needs

e A sustainable Army simultaneously meets current as
well as future mission requirements worldwide,
safeguards human health, improves
guality of life, and enhances the natural
environment

living and working
as if you really
believe in

a tomorrow
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Sustainable Development

Community Mission
Society Economy

Environment
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A Few Reminders

 “Resource” Is a topic that embodies both economic
and physical attributes

« We are NOT going to run out of any particular physical
resource - Did a shortage of stones end the stone age?

 We ARE going to run out of willingness to pay (in $,
frustration, and consequences) for some resources and
In some locations

e S0, at $10 billion dollars or 1 million cases of cancer or
1 million refugees per pound or per barrel or per
bushel, we have an infinite supply . . . What are you
willing to pay?
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Why Sustainability?

 Image — Creation, enhancement

 Ethics — Organizational & individual
responsibility

 Advantage - Competitive advantage, prevent
disadvantage

 Risk - Economic, regulatory, perception

« Money - Cost savings, opportunity costs for
capital investments
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Sustainability is NOT . . .

* Religion (or anti-religion)
 Formulaic

* Fragile

e Final

e Free

PR (005700 ADVANGED RESEARCH CENTER Clean and Renewable Energy Group 12



A Few Thoughts of Special
Application to the Mission of the
United States Army
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Sustainability = Security

e Sustainability Is about meeting needs today
and tomorrow

e Security is about freedom from fear of privation
or want - today and tomorrow

e Security Is about balancing:

— Self-Sufficiency vs. Reliance on External
Resources

and
— Externalizing costs vs. Internalizing costs
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Sustain the Mission, Secure the Future Q

Sustainability

Security

Sustainability
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1996 U.S. NET IMPORT RELIANCE FOR
SELECTED NONFUEL MINERAL MATERIALS

Commodity Parcent Major Sources {1992.95]
ARESEMIC 1 Chiri, Chile, Mesico

BALIEITE and ALLIMBA, 0 Apdralia, Jamaica, Guinea, Brazi
CIOLORMEIUR (niobium) i Brazd, Cansda, Germany

GRAPHITE {rnalural) 100 Canaaca, Mexicn, Chira, Madagassr, Bragil
MAMGAMESE 00 Soulh Adsica, Gabon, Ausralia, France

BANCA,, shwsial (nalural) 100 Inclia, Bedgivm, Brazd, China, Argenline
STRONTIUM T Mesxitog, Cerrany

THALLILIEA T Bedgium, Canada, Mexioo

THORIUM 0 Frangoe

FLUORSPAR 5] China, Soulh Alrics, Mexico

GEMSTOMES ] Israel, Bedgivm, Irdia, United Kingdom
COEALT L] Lamibiia, Marway, Canada, Finland, Fussia

TIH B3 Brazd, Bolvia, Indanesia, Ching

TURNGETEM a2 China, Fussia, Germany, Bolivia, United Kingdom
TAMTALLI B Aurdralia, Germany, Thailand, Brasl
CHROMILK 7 Souih Africa, Turkey, Russia, Karakstan, Zimbabe
POTASH FLi Carascla, Babarus, Fussia, larael, Genmany
BARITE B& Chimna, Iredia, Beosco, Moroeos, Canada

STOME {dimereion) 4 Iy, Sparin, Inchia, Canada

MNICKEL B3 Caresda, Morssay, Susiraks, Fossia

IDDIME g2 Japan, Chiles

PEAT 58 Canata

AR O D dust, gril, and powsder) 40 Irakand, Chima, Hussia

SELEMILIM a8 Canasda, Philippines, Japan, Belgium
CADRAILRA a3 Canacda, Bedgivm, Mexics, Germany

il . [ X3 Canaacta, Medog, Souin

RARE EARTHS 2 Framos, China, India, Japan, Unied Kingdom
SILHCGOM f | Micray, Braeil, Fussia, Carods

ASRESTOR Ll Canata

SYPEUIA W Canaacta, Medog, Souin

MAGHMESIUW COMPOUNDS Ll Chira, Carexdis, Sustis, Mexioa, Graece
PUMICE H | Greece, Eouadar, Turkey

AL 21 ] Canasda, Russi, Veraruela, Bragil

MITROGEM (fixed), SMAROMNIA 18 Triniciad aind Tobaga, Canada, Famer Soviel Urnicn
SALT ia Canacka, Mesion, Bahamas, Chile

IR0 and STEEL i7 Evropsan Unicn, Corexis, Jagan, Braeil, Mexies
IRCH ORE 7 Canaaca, Brazd, Venezusla, susirala, Maoitania
LE&AD 17 Canascla, Maxgien, Pan, Aosiralia

COFPER 13 Canauda, Chile, Mexioo

SODIUM SULFATE 13 Canauda, Mexios

CEMEMNT 12 Canacda, Bpain, Mezios, Graece, Colomiiia
SULFUR i1 | Canarda, Mesdno, Genmany, Japan

BAICA, scrap and ke [nalural) -] | Canada, Ircia, Finkrd, Japan, Germany
FERLITE & | Giresape

1RO and STEEL SLAG 1 Canesca, Soulh Alrica

LIME 1 I Canauta, Mexios

RN o00s100 a0yance
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A Sustainable Installation?

Much more than Environmental
Management (of course, EM is vital)

e Obtaining adequate resources reliably, and
without regrets

e Continuous and strengthened support for
training, warfighting missions

* No impediments to future mission planning,
execution, completion

* Neighbors, not tenants
* Leaders

T Fyw.v | 3
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Potential Installation Benefits

G-1:

G-2:

Happier, healthier, more productive people, with
lower wage and cost pressure

Easier management of technical information
assets, less vulnerability to unpredictable
developments

. Less complex and costly operations planning,

more resources deployable to primary missions

. More reliable logistical support, fewer constraints
. More supportive civil population; community as

resource
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What Is the Global logic?

 The easliest war to win Is the one you
never have to fight

 Environmental/resource insecurity will be
the primary cause of instability this century
(Why should this one be different?)

o Sustainable geopolitical states/regions are
less vulnerable to insecurity, hence
instability, hence conflict

 An Army that is not sustainable at home
cannot lead another nation to sustainability
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And When

e Sustaina
vulnerab

e Sustaina
valuable

Conflict Occurs . ..

nle Installations are less
e to attack

nle home installations allow
resources to be devoted to

warfighting

e Sustainable home installations impose less
wartime stress on neighborhood
communities

« Soldiers perform better knowing
dependents are happy, healthy and safe

MR 00100 A0VANCED RESEARCH
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Some Reminders — Things You
Forgot You Knew




Nature Doesn’t Compromise

Nature Optimizes:

The Pelican is not a compromise between a seagull
and an otter . . . It is simply the best Pelican that
Nature could so far devise.
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Goals from The Strategy

* Foster a sustainability ethic
e Strengthen Army operations

* Meet test, training and mission
requirements

 Minimize impacts and total ownership costs
 Enhance well-being
e Drive innovation

T Fyw.v | 24
PR 005700 ADVANCED RESEARCH CENTER Clean and Renewable Energy Group



The Logic of Natural Capitalism

 Dramatically improve efficiency

e Close the loops, biomimicry

« Align interests

 Reinvest in and restore natural capital

WWW.natcap.org
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The Logic of Natural Step

In a sustainable society, nature Is not subject t
systematically increasing:

e concentrations of substances extracted from the
earth's crust;

e concentrations of substances produced by society;,
e degradation by physical means

and, in that society. . .
 human needs are met worldwide.

www.naturalstep.org
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Commoner’s Four Rules

... of Ecology

1. Everything is Connected to Everything Else
2. Everything Has to Go Somewhere

3. Nature Knows Best

4. There i1s No Such Thing as a Free Lunch

Ty . v | 27
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No Free Lunch

Total, OFPEC, and Non-OPEC, 1960-2003
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verything H

Diagram 5. Electricity Flow, 2003
(Quadrillion Btu)

0 Somewhere

F 3
Fossil
Fuels
27.58
Energy
Consumed
To Generate
Electricity
Nalural Gas 5.51 3962
Other
Gases?®
0.12
Muclear Eleciric Power
.97
Renewable Energy 4.13
v

Caonversion

Lossesd
2680

Plant Use’ 0.63

L J

T

T & D Lossesd
1.24

+

Hydroelectric
Other® Pu mpe&!DStgorageﬂ

0.03

Gross MNet ; Residantial 4.37
Gf%?ecfgﬁqn Gene$ation E"d EEFE”' b
of Electric f Elactrici se dles
1580 ° _Igﬁgcw 1254 1154
sl Trans-
ectricl sel rtat
] Electricity 060 " 003
Unaccountsd for® 10 Exports
0.63 G?DB

? Blast fumace gas, propane gas, and other manufactured and waste gases derived from
fossil fuels.

¥ Batteries, chemicala, hydrogen, pitch, purchased steam, sulfur, and miscellansous
techneologies.

® Pumped storage facility production minus energy used for pumging.

3 approximately two-thirds of all ensrgy used to generate electricity. Sese nots “Electrical
System Energy Losses,” at end of Section 2.

® Data collection frame differences and nonsampling error.

"Electric energy used in the operation of power plants, estimated as 5 percent of gross
generation. See note "Electrical System Energy Losses.” at end of Section 2.

9 Transmission and distribution losses (electricity losses that oceur between the point of

generaticn and delivery to the customer) are estimated as 9 percent of gross generation. See

note "Electrical System Energy Losses,” at end of Section 2.

" Commercial retail sales plus approximately 395 percent of *Other” retail sales from Table 8.9

Approximately 5 percent of “Other” retail sales from Table 5.9.

| Commercial and industrial facility use of ansite net electricity generation; and elsctricity salss

among adjacent or co-located facilities for which revenue information is nof available.
Note: Totals may not equal gum of components due to independent rounding.
Sources: Tables 2.1b-2.1e, 8.1, 8.4a, and A58 (column 4)

Energy Information Administration ! Annual Energy Review 2003
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Webs of Life
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Closing the Loop

Lube oil usage

Ownership /
Behavioural Change

[

| Small generators |
| - :
: Local councils |

Used Oil Recovery

Green purchasing
strateqgy

Action Plan
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THE INTERFACE MODEL
Typical Company of the 20th Century

EARTH'S BIOSPHERE

emissions

LTS
suppliers

A p.ﬂpl
N r—— ’ Praguets

organic
inorganic

dividends 3

v
COMMUNITY

Works for
enterprises,
too.
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THE INTERFACE MODEL
Prototypical Company of the 21st Century

EARTH'S BIOSFHERE
- ~elMoog,
- =

SOLAR ENERGY

g &
suppliers
?‘.
f
L | I-:’
' | . w ] - |IJ:‘
= 1 E B8] » Wl 2 g [O
Z = P ==
z\ §§ gl 3 & E E |
113 g = HE
5 z ol &
N ¥ _
4 b
COMMUNITY

" SUSTAINABILITY LINK
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Better Communities

BIOTEKMNISK
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& 0 i LI
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Some of the Benefits

« Total water consumption —Reduced the overall consumption by 25%
by recycling the water and by letting it circulate between the partners.
Savings/year: 1.9 million cubic metres ground water, 1 million cubic metres surface.

* Oil - Reduced oil consumption by 20,000 tonnes per year, corresponding to a 380-
tonne reduction of sulphur dioxide/year. The major reductions have been achieved by
Novozymes A/S, Novo Nordisk A/S and Statoil that have used process steam from
the production at Asnaes Power Station.

* Ash - The combustion of coal and orimulsion at Asnees Power Station results in
approx. 80,000 tonnes of ash, which are used in the construction and cement
industries for the manufacturing of cement or the extraction of nickel and vanadium.

« Gypsum - Every year BPB Gyproc A/S receives up to 200,000 tonnes of gypsum
from Asnaes Power Station. This figure corresponds to the large majority of the
companyis annual consumption. The gypsum substitutes the natural gypsum used in
the production of plasterboards.

« NovoGro® - NovoGro® from Novozymes A/S substitutes the use of lime and part of
the commercial fertiliser on approximately 20,000 hectares of farmland.

« Wastewater - The collaboration of Novozymes A/S, Asnaes Power Station and
Kalundborg Municipality, in the area of wastewater treatment, reduces the
environmental impact on Jammerland Bugt considerably.

 Sludge - The recycling of sludge stemming from the treatment plant brings about a
reduction in production time at A/S Bio-teknisk Jordrens Soilrem, synonymous with
expenditure cuts and improved economy.

iy w.v | 35
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But Wait! There’'s More

« Other Waste (per year):

— 13,000 tonnes of newspaper / cardboard which after a quality check are sold to cardboard
and paper consuming industries in Denmark, Sweden and Germany producing new paper,
new cardboard, egg boxes and trays for e.g. the health sector.

— 7,000 tonnes of rubble and concrete that are used for different surfaces after crushing and
sorting.

— 15,000 tonnes of garden / park refuse delivered as soil amelioration in the area.

— 4,000 tonnes of bio waste from households and company canteens. The bio waste is used
in the compost and biogas production.

— 4,000 tonnes of iron and metal, which is resold after cleaning for recycling.
— 1,800 tonnes of glass and bottles that are sold to producers of new glass.
« Advantages of the Symbiosis

— Recycling of by-products. The by-product of one company becomes an important resource
for another company.

— Reduced consumption of resources, e.g. water, coal, oil, gypsum, fertiliser, etc.

— Reduced environmental strain: reduced CO2 and SO2 emissions, reduced discharges of
wastewater and less pollution of watercourses etc.

— Improved utilisation of the energy resources. Waste gases are used in the energy
production.
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Three Disciplines for “Getting it Done”




Three Disciplines

e Systems Thinking
« Solving for Multiple Criteria
« Managing Technological Change
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Three Disciplines for “Getting it Done”

Systems Thinking
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Three Disciplines for “Getting it Done”

Solving for Multiple Criteria




Sustainable Development

Community Mission
Society Economy

Environment
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Three Disciplines for “Getting it Done”

Managing Technological Change
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Figure 2. The standard technology adoption 5-curve,

4 Internalization

Institutionalization

Adoption

Trial Use

Understanding

Commitment

Awareness

Contact

Time
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TECANOL OGY EVOL VES

sustaining Mastery
Over a Technology: ) HEW
Building of firm foundations; ’
improving, augmenting, applying TECHNOLOGY
CURYE

Cirninishing Returns

i ~———THE BREAKTHROUGH !

EXISTING
TECHNOLOGY
CURYE

Pioneering
Engineering & Science:
Prospecting for new possibilities;
explaring, evaluating, inventing

MEASURE OF ADYANCEMENT

MEASURE OF APPLIED EFFORT
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Sustainable Development

Community Mission
Society Economy

Environment
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TECANOL OGY EVOL VES

sustaining Mastery
Over a Technology: ) HEW
Building of firm foundations; ’
improving, augmenting, applying TECHNOLOGY
CURYE

Cirninishing Returns

i ~———THE BREAKTHROUGH !

EXISTING
TECHNOLOGY
CURYE

Pioneering
Engineering & Science:
Prospecting for new possibilities;
explaring, evaluating, inventing

MEASURE OF ADYANCEMENT

MEASURE OF APPLIED EFFORT

T Fyw.v | 58
PR 005700 ADVANCED RESEARCH CENTER Clean and Renewable Energy Group



Concluding Thoughts
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